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PURPOSE:To reduce required quantity of humidification for an anode, and reduce hydrogen discharged 
outside so as to enhance safety by providing a laminated body of a solid high polymer electrolyte type fuel 
cell with a function to recover hydrogen and water firom anode exhaust gas to retum them to an inlet side of 
the anode. 

CONSTITUTION:A hydrogen-water recovering cell 4, gas separating plate 5, and recovering cell collecting 
plate 3 are arranged outside of a power generation collecting plate 1 in a laminated body to feed anode 
exhaust gas to the hydrogen-water recovering cell 4 and to supply cunrent between the power generation 
collecting plate 1 and the recovering cell collecting plate 3. With this constitution, pure hydrogen including 
water content is generated and retumed to an inlet side of anode gas. 



lnventor(s): 
Applicant(s): 



MITSUTA KENRO; others: 02 
MITSUBISHI ELECTRIC CORP 



Abstract 



Data supplied from the esp@cenet database - 12 



http://12.espacenet.com/espacenet/abstract?CY=gb&LG-enifePNP=JP5 1 66528&PN=JP5 16... 7/1 4/2004 



(laB+Httipff (jp) (12) ^ n i|t 1^ ^ ^ (A) mmmmmm^ 

#M¥5- 166528 



(5i)inta« mim tfmm^n fi mmTimi 

HOIM 8/08 W 



(21)il«»9 


#B|3p3-331035 


(71){i|gU 


000006013 










(22)UieB 


7fi!S3¥(1991)12^16B 










(72)5I5I5# 


mm 






















(72)»91« 










jg«liTp«Q:4^IT8TSll»l^ 














(72)5fiW# 










jgHST^«n*Hr8Tgi#i# Him 














(74) 


#9i± mm ^ (5i-i«) 



(54) imwmm»(o^m-*.mmm 



(57) [Sttl 

msi«« 1 i:iHiiR-b;i'«mffi3 ©wncm«E^«rr;i 




}.;:«E«t€« j:i^e;itc«l 4:)i(f-jKa«ffn. 



—163— 



1 

< t-b 1 •t;v£)i±«[)auTE82L. ±gB«smffi«)i(<j 

7/- H©Sfaj!fX«f'0*5Rt*S|5IiRbT±E7y- 
ls|iR4MI. 

KttU 7/-HG>Sfa^7.«P©*S!li*SlHliRtT± 
127 y - H OA □fll'^Rf i: 5 1: tfcS^Jl l E«©fiS 

[gi*«3] as««»«is»o7/--H©»a^fx« 

iR Ufc*« t *S±827 / - H ©APffiJ'^«l&-r 
BB«©ji8i|Bf«»m{fc©;!Kjti-*!aIiRflMfl. 

[%^©s¥«i3^nqii 

[000 11 

\mmi:.<Jimm^m 2:©»5Btts»jaiiH^Ha« 

- HSf^;^©*3!?t*sia'R'r5fc»e)©aBflc©«iriai 
tmiiifc«-r5"b©-c*«. 

[0 0 0 2] 

«J:©*^J-«IsIiRf <&:*l*tl/T«. i^M¥2 - 8 6 0 7 

&13 fc J: 0 * V- Hfl!l»c5!&Uit*S#?LttSI5«»C!RJR 
ft * fc«j!8»««mJC»lfl'r » t) ©T?, * V- H«l©* 

[0 0 0 3] -fo h>i:t'btC»4H^©**»7/ 

1-40 5 6 2^4^atM^R3n&:;^S;^£&ffiviT. 
1fftc7/-H<ll!lStDiaT5<fiJ®d»*o;t. zzlt 
7y-H;!f;^tUXl«*«€ffiVi««^{ctt. 7/-H 
5!f ;^ *1-'<Tfl«SS«« n tic* 0 7 y - H«©*4^ 



4#B8¥5-166 52 8 

2 

©Bi:R^/Xi£fflVi<E.«^Ktt, 7>'-H»a5?XtL' 
T. #<©*»t««a©**&-t-©SS^l.«'v»lilT 

iBttcjiD, *n«tt7y-H«©i)i«iie«««»irj- 

tV>3^^)9«*-9&. »tB'r**3ll©«*^*< 

A^iBjt-r««a;©&Ktt«<«o, flm©fiii8*«9ox 

S©*3fltt51.eSfc»liHt^r«*#tt*»r3fc. 
iO Sfl^S^i'^ ««PSIS*SfJ««l©±35:ffl 5 jji 3^ / - 

[0004] 

[56?^*»»ftt<k5fr«18IS] €e*©aft:it5i«^ 

H^fx*fflv»«»&, 7/-H«©Il^^a^^fi«36ti•ft 

«§tift«©«^^f5f^lCfBIll*<*^fc. 
[0 0 0 5] ;i©58Mtt±83©J:5>iraHja&««-ri 

a? fc»»ca:Sn&t>©T, 7y-H©»a^fx*»6*«t 
*SIh!iRUT7/-HAP«'^RU 7/-H^Xtl/ 

y-Hfli©jnai:«s«6-&. 

IT %@{4:iei^7««SME^«%iaif|:©;ic3K-*iaiR 

[0006] 

[fiiu5s«^-r«;^«©^ii!] z.Qi^^(nm^wmm 

•feJI'l6««©IBIfcft«S«frctCJ:0, *^i>;fe'&tytt 

*3fi*»*stt» ;in*7/-HAn«'^s-rj:5Ci/ 

fct)©T?».5. 

[0 0 0 7] fS«li««c&l§iiR-)r;vm«fiin&ttj!lfi9ic 
e»u 7y-H©»a:»7.'t'©*«t*&0'RT4* 

40 5Kl/fc"b©T?*4. 

[0 0 0 8] -tUT, 7/-h'»ft:tf:^©*«-*0« 

5!5t*©±e7/-H©AafiJ'^ottJ&«JKtt. 5fi«« 

[0009] 

[fpffl] c:©5SWC^it5**-*0iR-fe;m««&i« 
•r t ic J; D 7 y - J«»^:^d» 6*« i:*&liI"R t T* 

» tUT|}|!lffl-r»©T. 7y-HfllOllIia<8J»«3J«« 

-164— 



(3) 

3 

[0 0 10] mmmm&tiwa-fx^r), z.<ds 

to 0 1 1] 7y-h*S^^;<f:^Si;ieI«Ufc* 
[0 0 12] 10 

mti&m: 

lClHliR-feJW©Jtf;^^MIi« 5 &:ft-LTlfi&«UgLTEISS 

- H SWrs^-feJl'Tr, i:©¥-feJP6 tj!IR)|sf«ffi©:«fX 
7 £JIB(t)ffi€ L> Mj^adCfei^^S 1 . 2 

-;n<, 1 oi4»A*:^-7-*-;n«, iitt0iR*« 
-7Kvn*-;vH. 1 2tt*v-HJ!^xHJ□ffl^-3^^- 
;^H. 13li|fiiR«, 14ttffSm 15tt7/-H 
:itfXXP, 16JM<«-*ia>R3{f;^mP, 17tt*«~ 
*lliR55f:^APT»«. 
[0 0 1 31 *V-H;!fXAPfll"7::::3f;-;i'Hj5J*V- 50 

H8, 9, 1 2SffltiT#»&SnTVi4. 

[0 0 14] 5>:fcftfpfDHTSiWT«. aft^K^mt 

8 6 0 7 H^il^a-^WHVl - 14 0 5 6 2<ti«BIC» 

lffl(r8Bj!fi3nTVi.5©1?, ClZlTttffRL^ftV^ B^*:iS 
^^m^SKttTttDupon ttl:©:^7^:t>l 1 
7■^:^7^:^•>l 1 5, Dowtt©K;feif*«fflV»6n 40 
«. l|l-fe;|/6Ctt*;^»li«7ftfflV>T7>'-H*fX4: 

*y-H^fx*i«i&3n4. 7y-h'^fxtUTttpC:? 

/ -;V©5fc«:(!f X, * V- H^f 7. t UTtt^^j&^HKW 
fCfflVi&n> 7/-H^fX«H6*»®*ii:CJ;0J)nS3 
n5. 7y-H:J!fX©»5!fXtt7/~J<iaPlB'T=*«- 
;p H 9 aso T0JR-fe;V©:*/X^^«« 5*> &*«-*lHl 
iK-b;V4fCft|&$n. 5!€«««1 tIiIiR-feJl/«««3 

©iw ^c^^a5«iiiE sstT t fc* -3 T*» s^tf iW** 

(COi «^*a:v>*fx) j:o3!;;^ttll«* 



if$n¥5-166S28 

4 

tap 16, *lS-3iKlHl<R^fXAPl 7SSoT7y-H 

^?;;APfiJv:i*-;i/H 8 elites n, 7/-H^xt 
©*t3io fc*Sl-*l3lilX-fe>iV4 ©ap:»7.«»55,:«f;^ 

[0 0 1 51 H2IMc«-*IB|iRHr;W4©f^ffl&R?8'r 
«4l^8%nE9Tl»'&. BIC^V^TI 8»@(^ia;^ttii 
S«T, JiStt 0.2iii]aKTTfe2.. 1 9t2 Ott^^ 

»»iT*0, 7y-H©»*xi*©*«B:a&±-r:/ 
iCT?it^**iciaftsn*. a*±To*«©iifta 

7cKf£:tt5& H jfiliffi&S^^Vi©T?aJ6T«!i^<fc < H 2 
©Sf&&iBJiS*<&J:t*JTr*«. :/nh>i«fc^tl/ 
T»ii-T©**^-*fiiwi^»-r«J:t*««6*xT*t), :/ 
D h > 1 1 1> »C*©»»©*iHF*lHliR"r 6 Z. tifi-C^ 

fie^T, iiiRsnfc;tfx2 4tt*i)- 

acfl:) S■&^;e*8**t>iO, KBI;tfX&-&*r. 7/ 

|§IiR'k;i^©S^:jtrx2 2»:^»^«tMajtfX^tt«. !ft 
45. HiRf 57K5!IRl^*©«»4^1-»«««)«Efc* 0 a 
> h a-)Vti> t*<T$4. 
[0 0 16] J:©56«H-Ctt. *«-*lHliR-kJk4JC«iS 
SilWJl tfc * 0 7/- H»*f X3J»6*«t*«liJJRl/ 

l/TS?iJfflUT*t). 7/-H«l©linSii{.SS*««0, 

[0 0 17] ^JfiM2. ::©^?a©ffi©Sltfi«c*ViT 
tt, 0 1 ic*-rs5«m«fic 1 tiaiK-fe;i^««3 i:©w 

S#Xl/TV>5. •t-LT*5t5-*IiIiR-fe;P4'v.©«*© 
ttH&ttCi©«iKiW««ncJ;t)T**»;a:t)n4. *«- 
^miR-feJP 1 ±)VibJt D JCje!>SJ4«EttO. 1~0. 2vmA 
UOHs *S|{-*l3iR-fe;MRi:;i'fc^fl/Tl-fe;i'©«» 

^, ^1.^B5v-*-;^ h 8 . 9 . 12 immmmm 1 Rtx 

-fejwe tw-©tt«T?*oT'b*^^ 
[00 181 ^ttifis. c:©5S?a©ssic«j©si 
j|«i»c*vjTtt. 7y-H$fa:«f;^©*«-*0'R-fe-'V 

'^©ftit&Rt;7!K*-*|HliR'fe;W»67y- HAO att^ 
©E«ftt»«S««l> *«-*liIiR't;i'4&tf:tfXi^ 

mstssRa-r-sT^frioTSiJiKi/TVJ*. ftox^is 

:«rjStt. mfLm9i^2- 8 6 0 7 i^aJcBIBIlcE 
5fi«nT*D, «sc«iijrr «c:t38frfr«. 
[0 0 1 91 mim^fmnmismmk\z^iii 



—165— 



(4) 



<tH¥5-1665 28 



5 



6 



«i, *«-*iiiJR-fe;i^4Rt^j!f;!i^Mii«5Ssas« [0 0 2 2] 7y-Ho»ft*fx«*«-*ig 

[0 0 2 01 [021 ;icD5B?lKfi^te«**-*0«-bJl'OfP«fe« 

«tlHliR-fc>ivm««IWtcmS5««l'T±E7/-FO» 8 7/-HAP«!vz:*-;H< 

ajtf:^'P©*Sfli:*&llJRl/T±IB7/-Hfl!)APll'^ 9 7y-l«fflPia'7-Jl?-;H< 

R-rJ:5CUfc©Tr, K»S«6*J:<WfflT«, 77- 10 »St;tfXT=Jl?-;H« 

S€fi«T?#» 5R±ffeWei±-r«. 12 *y-HWP«I'r-*-;i/H 



[02] 



25 




—166— 



1 



#8175-166 528 



[HI] 




l.2:««il«« J:9b8rt|[««l 4:)|;f.j)ca«ttn. 



4 



—167- 



earchbtdPAJ 



http'7Awww19Jpdl.ndpl.goJ|yPA1/re8utt/(SetaiV^^ 



PATENT ABSTRACTS OF JAPAN 





(1 l)Publication number : 


05-166528 




(43)Date of publication of application : 


02.07.1993 


(^5 Hint CI 


HOIM 8/06 




(21)Application number : 


03-331035 (71)Applicant: 


MITSUBISHI ELECTRIC CORP 


(22)Date of filing: 


16.12.1991 (72)Inventor : 


MITSUTA KENRO 




MAEDA HIDEO 






MURAHASHI TOSHIAKI 



(54) HYDROGEN AND WATER RECOVERING MECHANISM FOR FUEL CELL LAMINATED BODY 

(57)Abstract: 

PURPOSE: To reduce required quantity of humidification for an anode, 
and reduce hydrogen discharged outside so as to enhance safety by 
providing a laminated body of a solid high polymer electrolyte type fuel 
cell with a function to recover hydrogen and water from anode exhaust gas 
to return them to an inlet side of the anode. 

CONSTITUTION: A hydrogen-water recovering cell 4, gas separating 
plate and recovering cell collecting plate 3 are arranged outside of a 
power generation collecting plate 1 in a laminated body to feed anode 
exhaust gas to the hydrogen-water recovering cell 4 and to supply current 
between the power generation collecting plate 1 and the recovering cell 
collecting plate 3. With this constitution, pure hydrogen including water 
content is generated and returned to an inlet side of anode gas. 
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♦ NOTICES * 

JPO and HCIPI ar« not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Two or more laminatings of the single eel which has a cathode and an anode on both sides of the solid-state 
polyelectrolyte fihn are carried out. While forming a recovery eel collecting electrode plate in the outside of the solid-state 
polyelectrolyte mold fiiel cell layered product which arranged in both ends the generation-of-electrical-energy collecting 
electrode plate which collects a current from two or more above-mentioned single eels, and one [ at least ] above-mentioned 
generation-of-electrical-energy collecting electrode plate of this fuel cell layered product Between the above-mentioned 
generation-of-electrical-energy collecting electrode plate and recovery eel collecting electrode plates Through a gas division 
plate, carry out the at least one or more eel laminating of the hydrogen-water recoveiy eel which consists of solid-state 
polyelectrolyte fibn which has a platinum catalyst to bodi sides, and it is arranged in them. The hydrogen-water recoveiy 
device of the fuel cell layered product which led the exhaust gas of the anode of the above-mentioned fuel cell layered 
product to the above-mentioned hydrogen-water recovery eel, passes a current, collects the hydrogen and water in the exhaust 
gas of the above-mentioned anode, and was returned to the entrance side of the above-mentioned anode between the 
above-mentioned generation-of-electrical-energy collecting electrode plate and the recovery eel collecting electrode plate. 
[Claim 2] The auxiliary fuel cell which has one or more eels of single eels which have a catfiode and an anode on bodi sides 
of the solid-state polyelectrolyte fihn is arranged between a generation-of-electrical-energy collecting electrode plate and a 
recovery eel collecting electrode plate. The hydrogen-water recoveiy device of the fuel cell layered product according to 
claim I which short-circuits electrically between the above-mentioned generation-of-electrical-eneigy collecting electrode 
plate and a recovery eel collecting electrode plate, drives a hydrogen-water recovery eel with the power generated with the 
above-mentioned auxiliaiy fuel cell, collects the hydrogen and water in the exhaust gas of an anode, and was returned to the 
entrance side of the above-mentioned anode. 

[Claim 3] The hydrogen-water recovery device of the fuel cell layered product according to claim 1 or 2 constituted by the 
hole where the passage which supplies the exhaust gas of the anode of a fuel cell layered product to a hydrogen-water 
recovery eel, and supplies the hydrogen collected in the above-mentioned hydrogen-water recovery eel and water to tiie 
entrance side of the above-mentioned anode penetrates a generation-of-electrical-energy collecting electrode plate, the 
above-mentioned hydrogen-water recovery eel, and a gas division plate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the configuration and device of a layered product for collecting the hydrogen 
and water of anode exhaust in detail about the hydrogen-water recovery device of a solid-state polyelectiolyte mold fiiel cell 
layered product. 
[0002] 

[Description of the Prior Art] Conventionally, there was an approach indicated by JP,2-86071,A as an approach of collecting 
the moisture of a solid-state polyelectrolyte mold fuel cell layered product. It is discharged out of the back fuel cell which 
made the porous member absorb the water generated in the cathode side with the pressure of oxygen gas, and although it was 
effective in collecting the moisture by the side of a cathode, it was not taken into consideration about recovery of the moisture 
of anode exhaust. 

[0003] On the other hand, in order that a child's water might move to a cathode side from an anode side several minutes with a 
proton, the anode side always needed to be humidified using the approach indicated by JP,1-40S62,A. Now, when using pure 
hydrogen as anode gas here, the moisture by the side of an anode can be reused by canying out recycling of all the anode gas. 
However, when reformed gas, such as a methanol, was used, many moisture and low-concentration hydrogen will be 
discharged to the exterior as it is as anode exhaust gas, and there was a fault that the humidification initial complement by the 
side of an anode increased so much. Moreover, in order to lessen the amount of the hydrogen to discharge, when the 
utilization factor of a fuel was gathered, a property falls by the fall of a hydrogen partial pressure, the amount of generations 
of electrical energy decreases, or there is danger of an anode corroding, and the utilization factor of a fuel was not able to be 
raised to 90% or more. Therefore, a certain amount of hydrogen had to be discharged outside. However, in the 
methanol-reforming mold electric vehicle which are the main applications of a solid-state polyelectrolyte mold fuel cell, it was 
dangerous to exhaust hydrogen to the exterior in a garage or a parking lot, for example. 
[0004] 

[Problem(s) to be Solved by the Invention] while the humidification initial complement of the conventional solid-state 
polyelectrolyte mold fuel cell by the side of an anode increases when using reformed gas, such as a methanol, as stated above 
- the utilization fector of a fiiel - a limitation - it is - hydrogen - not discharging - it did not obtain but tfie problem was in 
safeties, such as a case of an electric vehicle. 

[0003] the amount of hydrogen which can use a fuel efficiently , and can reduce the humidification initial complement by tte 
side of an anode , and discharge to the exterior by having make this invention in order to cancel the above troid>les , collect 
hydrogen and water from the exhaust gas of an anode , return it to an anode entrance side , and reuse as anode gas lessen , and 
it aim at offer the hydrogen-water recovery device of die solid-state polyelectrolyte mold fuel cell layered product which 
reduce the danger of exhaust air and can improve safety . 
[0006] 

[Means for Solving the Problem] By arranging a hydrogen-water recovery eel, a gas division plate, and a recovery eel 
collecting electrode plate in the outside of the generation-of-electrical-energy collecting electrode plate of a solid-state 
polyelectrolyte mold fuel cell layered product, supplying anode exhaust to the above-mentioned hydrogen-water recovery eel, 
and passing a current between the abov^-mentioned generation-6f-electrical-energy collecting electrode plate and a recovery 
eel collecting electrode plate, the hydrogen-water recovery device of the fuel cell layered product of this invention generates 
the pure hydrogen containing moisture, and returns this to an anode entrance side. 

[0007] Between a generation-of-electrical-energy collecting electrode plate and a recovery eel collecting electrode plate is 
short-circuited electrically, an auxiliary fiiel cell is arranged among both the above-mentioned collecting electrode plates, a 
hydrogen-water recovery eel is driven with die power generated with this auxiliary fiiel cell, and the hydrogen and water in the 
exhaust gas of an anode are collected. 

[0008] And the feeder current way to the entrance side of supply in the hydrogen-water recovery eel of anode exhaust gas and 
die above-mentioned anode of the hydrogen and water which were collected m the above-mentioned hydrogen-water recovery 
eel is constituted by the hole which penetrates a generation-of-electrical-eneigy collecting electrode plate, the 
above-mentioned hydrogen-water recovery eel, and a gas division plate. 
[0009] 

[Function] The hydrogen-water recovery eel in this invention generates the piue hydrogen which collects hydrogen and water 
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from anode exhaust and contains moisture by passing a current. And since this is reused as anode gas, the amount of hydrogen 
which the humidification initial complement by the side of an anode becomes less, and is discharged to the exterior decreases. 

[0010] Moreover, since the auxiliary fuel cell is formed and the power of a hydrogcarwater recovery eel is provided by this 
self generating, an external current becomes unnecessary. 

[001 1] Furthermore, since the hole which penetrates a generation-of-electrical-energy collecting electrode plate, the 

above-mentioned hydrogen-water recovery eel, and a gas division plate constitutes anode exhaust gas and the collected feeder 

current way of hydrogen and water, an external manifold becomes unnecessary and a configuration can be simplified 

remarkable. 

[0012] 

[Example] 

One example of this invention is explained about drawing below example 1. Drawing 1 is the ♦* type front view showing the 
configuration of the hydrogen-water recovery device of the solid-state polyelectrolyte mold fiiel cell layered product of one 
example of this invention. In drawing, 1 is the hydrogen-water recovery eel which consists of solid-state polyelectrolyte film 
with which the generation-of-electrical-energy collecting electrode plate of another side and 3 have a recovery eel collecting 
electrode plate to both sides, and 4 has a platinum catalyst, carries out two or more laminatings of one 
generation-of-electrical-energy collecting electrode plate and 2 through the gas division plate S of a recoveiy eel between one 
generation-of-electrical-energy collecting electrode plate 1 and the recovery eel collecting electrode plate 3, and it is 
arranged. 6 is the single eel which has a cathode and an anode on both sides of the solid-state polyelectrolyte film, it carries 
out the laminating of the gas division plate 7 of this single eel 6 and a fuel cell to order, arranges the 
generation-of-electrical-energy collecting electrode plates 1 and 2 in both ends, and constitutes the fuel cell layered product 8 

- an anode gas entrance-side manifold and 9 - an anode gas outlet side manifold and 10 - an exhaust air gas manifold and 1 1 

— for an electric insulating plate and 14, as for an anode gas inlet port and 16, a presser-foot plate and IS are [ a recovery 
hydrogen-water manifold and 12 / a cathode gas outlet side manifold and 13 / a hydrogen-water recovery gas outlet and 17 ] 
hydrogen-water recovery gas inlets. 

[0013] The cathode gas inlet side manifold is attached in the background of the cathode gas outlet side manifold 12, and to 
the generation-of-electrical-energy collecting electrode plate 1 and the single eel 6 between two, it is supplied using the 
external manifolds 8, 9, and 12 so that anode gas and cathode gas may intersect perpendicularly. 

[0014] Next, actuation is explained. Since the generation-of-electrical-energy principle of a solid-state polyelectrolyte mold 
fiiel cell layered product is described by the detail at JP,2-86071,A or JP, 1-140562 A reference is not made here. As 
solid-state polyelectrolyte film, the film of Nafion 1 17 of Dupont, Nafion 1 15, and Dow etc. is used. Anode gas and cathode 
gas are supplied to the single eel 6 using the gas division plate 7. Generally as anode gas, air is used as the reformed gas of a 
methanol, and cathode gas, and anode gas is humidified by a certain means. The exhaust gas of anode gas is supplied to the 
hydrogen-water recovery eel 4 from the gas division plate 5 of a recovery eel through the anode outlet side manifold 9. The 
pure hydrogen (gas which does not contain C02) which contains moisture by passing an external current between the 
generation-of-electrical-energy collecting electrode plate 1 and the recovery eel collecting electrode plate 3 is generated. 
These gas is collected with the recovery hydrogen-water manifold 1 1 , is supplied to the anode gas entrance-side numifold 8 
through the hydrogen-water recovery gas outlet 16 and the hydrogen-water recovery gas inlet 17, and is reused as anode gas. 
Hydrogen and water are collected and the outlet gas of the hydrogen-water recovery eel 4 which abnost became only caibon 
dioxide gas is discharged from the exhaust air gas manifold 10 as exhaust gas outside. 

[0015] Drawing 2 is a ♦* type explanatory view explaining an operation of the hydrogen-water recovery eel 4. In drawing, 18 
is the solid-state polyelectrolyte fihn, and it is thickness. It is 0.2mm or less. 19 and 20 are platinum catalyst layers, and the 
hydrogen in the exhaust gas 1 of an anode replaces a proton on platinimi, reaches a counter electrode through an electrolyte 
membrane 1 8, and is again changed into hydrogen here. Since the oxidation reduction reaction of Ae hydrogen on platinum 
does not almost have ♦♦♦* in an overvoltage, the reaction of drawing 2 can be made to cause very efficiently. It is known that 
a child's water will move together several minutes to one proton, and the several times as many water molecules as this can be 
collected with a proton. Therefore, the collected gas 24 serves as pure hydrogen containing moisture (a steam or liquid), and 
serves as a presentation for which it was most suitable as anode gas excluding carbon dioxide gas. On the other hand, as for 
the exhaust gas 22 of a recoveiy eel, most serves as carbon dioxide gas. In addition, die amount of the hydrogen and water to 
collect is controllable with the electrical potential difference of an external current 

[0016] In this invention, by passing a current in the hydrogen-water recovery eel 4, the pure hydrogen which collects 
hydrogen and water from anode exhaust and contains moisture is generated, this is reused as anode gas, the humidification 
initial complement by the side of an anode becomes less, and a fuel can be used efficiently. Moreover, the amount of 
hydrogen discharged to the exterior decreases, the danger of exhaust air decreases, and safety improves. 
[0017] example 2. - in other examples of this invention, while short-circuiting between the generation-of-electrical-energy 
collecting electrode plates 1 and the recovery eel collecting electrode plates 3 which are shown in drawing 1 , the auxiliary 
fiiel cell is inserted between both the collecting electrode plates 1 and 3. And supply of the power to the hydrogen-water 
recovery eel 4 is provided by this auxiliary fiiel cell. Since an electrical potential difference required for per hydrogen-water 
recovery eel 1 eel is about 0. 1-0.2 V, power is fully provided with the auxiliary fuel cell of one eel to the number eel of 
hydrogen-water recoveiy eels. In addition, the external manifolds 8, 9, and 12 are arranged in this case at the form containing 
the generation-of-electrical-energy collecting electrode plate 1 and an auxiliary fuel cell. An auxiliaiy fiiel cell may be the 
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same specification as the single eel 6. 

[00 1 8] In example 3 . and the example of further others of this invention, the hole which penetrates the 
generation-of-electrical-energy collecting electrode plate 1, the hydrogen-water recovery eel 4, and the gas division plate 5 
constitutes supply in the hydrogen-water recovery eel of anode exhaust gas, and piping from a hydrogen-water recovery eel to 
an anode entry side. Therefore, an external manifold becomes unnecessary and structure is simplified. The approach of 
supplying reactant gas using the hole which penetrates a eel and a gas division plate is described by (he detail at 
JP,2-86071,A, and can be constituted easily. 

[0019] In addition, in a solid-state polyelectrolyte mold fuel cell, it is common rather to pipe reactant gas etc. using such a 
hole. In this example, make a collecting electrode plate 1, the hydrogen-water recovery eel 4, and the gas division plate S 
penetrate, and the hole of the anode gas outlet side of the gas division plate 7 of the single eel 6 is supplied to the catalyst bed 
19 of each hydrogen-water recovery cel. By making a collecting electrode plate 1, the hydrogen-water recovery eel 4, and the 
gas division plate 5 penetrate in another hole, and tying the pure hydrogen containing the moisture generated from the catalyst 
bed 20 of another side of a hydrogen-water recovery eel to the hole by the side of an anode gas entry The easily same function 
as piping by the external manifold of drawing 1 can be constituted. However, also when it is [ structure ] easier to use an 
external manifold when eel area is large, it thinks. 
[0020] 

[EfiTect of the Invention] As mentioned above, while forming a recovery eel collecting electrode plate in the outside of one [ at 
least ] generation-of-electrical-energy collecting electrode plate of a solid-state polyelectrolyte mold fuel cell layered product 
according to the hydrogen-water recovery device of the fuel cell layered product of this invention Between the 
above-mentioned generation-of-electrical-energy collecting electrode plate and recovery eel collecting electrode plates 
Through a gas division plate, cany out the at least one or more eel laminating of the hydrogen-water recoveiy eel which 
consists of solid-state polyelectrolyte film which has a platinum catalyst to both sides, and it is arranged in them. Since die 
exhaust gas of an anode was led to the above-mentioned hydrogen-water recovery eel, and a current is passed, the hydrogen 
and water in the exhaust gas of the above-mentioned anode are collected and it was made to return to the entrance side of die 
above-mentioned anode between the above-mentioned generation-of-electrical-energy collecting electrode plate and a 
recovery eel collecting electrode plate A fuel can be used efficiently, and the humidification initial complement of anode gas 
can be reduced, and the amount of hydrogen in exhaust gas can be reduced, and safety improves. 
[0021] Moreover, by inserting an auxiliary fuel cell, it cannot be based on an external current, but the power of a 
hydrogen-water recovery eel can be provided with self generating, and recovery of hydrogen and water can be performed. 
[0022] Furthermore, since the hole which penetrates a generation-of-electrical-^nergy collecting electrode plate, the 
above-mentioned hydrogen-water recoveiy eel, and a gas division plate constitutes the passage which supplies the exhaust gas 
of an anode to a hydrogen-water recovery eel, and supplies the hydrogen collected in the above-mentioned hydrogen-water 
recovery eel, and water to the entrance side of the above-mentioned anode, an external manifold becomes unnecessary and 
structure can be simplified. 
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[Translation done.] 



